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[57] ABSTRACT 
The invention provides an optical-coupler reinforcing 
member for fixing and reinforcing a ?ber-coupler body 
and a method of performing the reinforcing. The rein 
forcing member includes heat-shrinkage tubes which 
are shrunk by heating, and a hollow protection pipe 
provided in the heat-shrinkage tubes. Cylindrical heat 
fusible adhesive members are provided on opposite ends 
of the protection pipe, and heating is made such that a 
fusing portion of an optical-?ber coupler body is in 
sexted through the reinforcing member so that the heat 
fusible adhesive members and the heat-shrinkage tubes 
are shrunk by heating to thereby fix and reinforce the 
optical coupler body. ' 

12 Claims, 2 Drawing Sheets 
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OPTICAL-COUPLER REINFORCING MATERIAL A 
AND OPTICAL-COUPLER REINFORCING 

METHOD 

BACKGROUND OF THE INVENTION 

1. Field of Invention 
The present invention relates to an optical-c'oupler 

reinforcing member and an optical-coupler reinforcing 
method. 

2. Description of Related Art 
Generally, an optical-?ber coupler is produced 

through a process in which an optical-?ber coupler 
body formed by melt-drawing is ?xed by using a ?xing 
member having substantially the same coefficient of 
linear expansion as that of a quartz optical ?ber. FIG. 4~ 
(PRIOR ART) shows an example of the conventional 
optical-?ber coupler. 
As shown in the drawing, an optical-?ber coupler 

body 103 having an optical-?ber tapered portion 102 in 
which optical ?ber strands 101 are mutually fused is 
plate~like formed, and ?xed so as to be sandwiched 
between a ?rst and second ?xing members 105 and 106 
each having at its surface a groove portion 104 having 
a predetermined shape. The ?xing method utilized is an 
adhesion method using, for example, an epoxy group 
adhesive or an ultraviolet-ray setting adhesive. 
The optical-?ber coupler according to the foregoing 

prior art is ?xed by using an adhesive which has pro 
vided for the following problems. The conventional 
method comprises melt-drawing optical ?bers, making 
a quartz casing come into contact with the melt-drawn 
?bers, and application of an adhesive onto opposite end 
portions of the casing so as to integrate the quartz cas 
ing and the optical ?bers with each other. This conven 
tional method requires a separate step of application of 
the adhesive. Even the quickest setting adhesive re 
quires a setting speed approximately 15 minutes. This 
step of applying and setting the adhesive makes the 
'attachment of the reinforcing casing the slow step in the 
process; often slowing production. 

This delay makes it crucial to further ensure protec 
tion against outside air or moisture from contaminating 
the attachment process after ?xing of the plate-like 
protection member. 

In the case of using an ultraviolet-ray setting adhe 
sive, there is the further complication of utilizing expen 
sive machinery such as an ultraviolet light source or the 
like. 

In view of the foregoing, an object of the present 
invention is to provide an optical-coupler reinforcing 
member in which work is simpli?ed and production and 
manufacturing time is shortened. Further, the present 
invention provides an optical-complex reinforcing 
member with improved strength and method for pro 
ducing same. 

SUMMARY OF THE INVENTION 

In order to overcome the above problems, the struc- v 
ture of the optical-coupler reinforcing member accord 
ing to the present invention is characterized in that 
cylindrical heat-fusible adhesive members are provided 
respectively on opposite ends of a hollow protection 
pipe and the respective outer circumferences of the 
protection pipe and the heat-fusible adhesive members 
are covered with a heat-shrinkage tube. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

In the accompanying drawings, the speci?c compo 
nents are described in fuller detail by way of the DE 
TAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS: 
FIGS. lA-lC are schematic sectional views showing 

an optical-coupler reinforcing member. 
FIG. 2 is a schematic view showing the state where 

an optional-coupler body is ?xed. . 
FIG. 3 is a schematic sectional view showing an 

optical-coupler reinforcing member. 
FIG. 4 (PRIOR ART) is a schematic view showing 

an optical-coupler ?xing member according to the prior 
art. - 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS - 

Our optical-coupler reinforcing member has cylindri 
cal heat-fusible adhesive members provided at'respec 
tive opposite ends of a hollow protection pipe. The 
respective outer circumferences of the protection pipe 
and the heat-fusible adhesive members are covered with 
a heat-shrinkage tube. An optical coupler constituted by 
mutually-fused optical-?ber strands is inserted through 
the hollow protection pipe of the optical-coupler rein 
forcing member so that an optical-?ber tapered portion 
of the optical coupler is disposed at the center of the 
protection pipe. The heat-fusible adhesive members and 
the heat-shrinkage tube of the optical-coupler reinforc 
ing member are then heat-shrunk through heating by a 
heating means so that the optical coupler is thermally 
?xed at both sides of the optical-fiber tapered portion to 
thereby reinforce the optical coupler. 
One embodiment of ‘the present invention will be 

described in detail with reference to the drawings. 
FIG. l.(A), is a sectional view showing an optical 

coupler reinforcing member, the FIG. l.(B), is a sec 
tional view taken on line B-B and viewed in the direc 
tion of the arrows in the FIG. l.(A). FIG. l.(C), is a 
sectional view taken on line-C-—C and viewed in the 
direction of the arrows in FIG. 1(A). 
As shown in the drawings, an optical-coupler rein 

forcing member 10 is provided with a heat-shrinkage 
tube 11 which is shrinkable by heat, a hollow protection 
pipe 12, for example, of quartz glass, and cylindrical 
heat-fusible adhesive members 13 and 13 which are 
provided on opposite end portions 120 and 12a of the 
protection pipe 12 respectively and which are to be 
fused by heat so as to provide an adhering function. 
The heat-shrinkage tube 11, comprises a hollow 

member which is shrunk completely at a low tempera 
ture of about 200° C., and, preferably a member having 
a heat shrinkage speed lower than a heat fusing speed of 
the heat-fusible adhesive member is employed. _ 

Further, it is particularly preferable to use quartz 
glass for the protection pipe, 12, having the same quality 
of the material as that of an optical ?ber. It is desirable, 
however, to use a material 'which has a different coef? 
cient of linear expansion from quartz glass which is the 
material of an optical coupler. Such a difference is pref 
erably not larger than 1X 10-4 so that the temperature 
characteristic of the coupler is kept within a satisfactory 
range. 
Examples of suitable compositions for the heat-fusible 

adhesive member, 13, may include ethylene group co 
polymer resin (for example, ethylene vinyl acetate), a 
low-melting point metal, low melting point glass, wax, 
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and the like. Further, it is most preferable to use such a 
material molded in the form of a cylindrical shape. 
FIG. 3 shows another embodiment of the optical 

coupler reinforcing material of the present invention. In 
this con?guration, end portions 130 and 13a of heat-fusi 
ble adhesive members 13 at the protection pipe side are 
inserted into opposite end portions 12a and 12a of a 
hollow protection pipe 12. Heat-shrinkage tubes 11 and 
11 are provided so as ,to cover the protection pipe 12 
and the heat-fusible adhesive members 13. 
When an optical-?ber coupler is protected by using 

the con?guration of this embodiment of the optical-cou 
pler reinforcing member 10, the whole optical-coupler 
reinforcing member 10 is heated by heating means in the 
state where an optical-?ber coupler body 14 is inserted 
into the protection pipe 12 so that a fusing portion 140 
of the body 14 is disposed at the central portion in the 
axial direction of the protection pipe 12 as shown in 
FIG. 2. As a result, the heat-fusible adhesive members 
13 and 13 and the heat shrinkage tubes 11 are shrunk by 
heating so that the optical-?ber coupler body 14 is ?xed 
to the reinforcing member 10. 
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The present invention is described in further detail in - 
the following non-limiting Example. 

In this example, in order to realize the same con?gu 
ration as that of the optical-coupler reinforcing member 
of FIG. 1, a quartz pipe (having a length of 40 mm, an 
outer diameter of 4 mm, and a widthwise diameter of 
2.0 mm) was used as the protection pipe, 12. A tube-like 
member of cylindrical ethylene vinyl acetate (having an 
outer diameter of 2.0 mm, an inner diameter of 1.0 mm, 
and a length of 15 mm) was used as the heat-fusible 
adhesive member, 13, to be provided on each of oppo— 
site end portions of the quartz pipe. At this time, a front 
end portion of the ethylene vinyl acetate was inserted to 
the position which is about 5 mm away from each of the 
opposite end portions of the quartz pipe. The quartz 
pipe and the ethyl vinyl acetate‘ were covered with 
heat~shrinkage tubes (each having an outer diameter of 
5.0 mm, an inner diameter of 4.0 mm, and a length of 60 
mm) so that an optical-coupler reinforcing member, 10, 
was produced. ' 

An opticah?ber coupler was inserted through the 
reinforcing material, 10, and heated so as to perform 
?xing. The heating was performed by using a plate-like 
ceramic heater, having a length of 60 mm, under the 
condition that the heating temperature was 180° C. and 
the heating time was 3 minutes. A time of 2 minutes was 

, taken for cooling after fusion, and as a result the optical 
?ber coupler could be ?xed in the optical-coupler rein 
forcing member in 5 minutes total time. The production 
time according to the present invention was, therefore, 
largely reduced in comparison with the conventional 
method described above. 
The present invention provides the following advan 

tages over existing methods. Unlike the conventional 
case, it is not necessary to perform an extra production 
step of applying the adhesive because the adhesive 

- members are provided on the optical-coupler reinforc 
ing member in advance, thus providing for simpli?ca 
tion of work as well as a reduction of working time. 

Unlike the conventional method, the method of the 
present invention obviates the need for a separate opera 
tion to seal the casing after a coupler has been ?xed to 
the casing because the protection pipe is covered with 
the heat-shrinkage tubes. Therefore, the heated protec 
tion pipe is perfectly sealed, and consequently these two 
conventional steps can be simultaneously performed as 
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one step in the present invention so that the work can be 
simpli?ed and the production and manufacturing time 
can be reduced. 
Although an optical-?ber coupler is ?xed to the rein 

forcing member by using heat-fusible adhesive mem 
bers, and therefore it is necessary to perform heating by 
using a heating means such as an electric heater or the 
like for fusing the adhesive; it is not necessary in the 
present invention to use an expensive apparatus because 
the temperature required for the fusion is relatively low 
(~200° C.). The manufacturing time can be reduced 
because the fusion time is short (~3 minutes). 

Since an optical-?ber coupler body is ?xed to the 
cylindrical protection pipe, the body is hardly in?u 
enced by vibration, pressure, or any temperature 
change from the outside, so that the characteristic of the 
optical-?ber coupler is stable. ' 
What is claimed is: 
1. A reinforcing member for an optical-?ber coupler 

consisting essentially of: 
a straight hollow protection pipe; 
cylindrical heat-fusible adhesive members provided 
on opposite ends of said hollow protection pipe; 
and 

a heat-shrinkage tube positioned around said cylindri 
cal heat-fusible adhesive and hollow protection 
pipe. ' 

2. The reinforcing member according to claim 1 
wherein said adhesive is selected from the group con 
sisting of ethylene group copolymer resin, at low-melt 
ing point metal, hollow melting glass and wax. 

3. The reinforcing member according to claim 1 
wherein said pipe is constructed of quartz glass. 

4. The reinforcing member according to claim 1 
wherein said pipe is constructed of a material similar to 
quartz glass such that said material has a coefficient of 
linear expansion different from quartz glass wherein 
said difference is not greater from 1X 10*“. 

5. The reinforcing member according to claim 1 
wherein said cylindrical heat-fusible adhesive members 
are provided such that the heat-fusible adhesive is par 
tially inserted on each end of said hollow pipe and the 
heat-shrinkage tube is positioned over each end of said 
hollow pipe and heat-fusible adhesive. 

6. The reinforcing member according to claim 1, 
wherein the heat fusible adhesive fuses more rapidly 
than the heat shrinkage tube shrinks. 

7. A reinforcing member for an optical-?ber coupler 
comprising: 

a hollow straight protection pipe; 
cylindrical heat-fusible adhesive members provided 
on opposite ends of said hollow protection pipe; 
‘and 

a heat-shrinkage tube positioned around said cylindri 
cal heat-fusible adhesive and hollow protection 
Plpe, 

wherein said adhesive is selected from the group 
consisting of ethylene group copolymer resin, a 
low-melting point metal, hollow melting glass and 
wax. 

8. The reinforcing member according to claim 7 
wherein said pipe is constructed of quartz glass. 

9. The reinforcing member according to claim 7 
wherein said pipe is constructed of a material similar to 
quartz glass such that said material has a coef?cient of 
linear expansion different from quartz glass wherein 
said difference is not greater than 1X 10''“. 



5,261,018 
5 

10. The reinforcing member according to claim 7 
wherein said cylindrical heat-fusible adhesive members 
are provided such that the heat-fusible adhesive is par 
tially inserted on each end of said hollow pipe and the 
heat-shrinkage tube is positioned over each end of said 
hollow pipe and heat-fusible adhesive. 

11. A reinforcing member for an optical-?ber coupler 
comprising: ' 

a hollow protection pipe; 
cylindrical heat-fusible adhesive members provided 
on opposite ends of said hollow protection pipe; 
and 

a heat-shrinkage tube positioned around said cylindri 
_ cal heat-fusible adhesive and hollow protection 
pipe, wherein said pipe is constructed of a material ‘ 
similar to quartz glass such that said material has a 
coefficient of linear expansion different from 
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6 
quartz glass wherein said difference is not greater 
than 1X 10-4. 

12. A method of reinforcing an optical-?ber coupler 
comprising the steps of: 

inserting an optical-?ber coupler into the hollow 
protection pipe of a reinforcing member for an 
optical-?ber coupler consisting essentially of: 

a hollow protection pipe; v 
cylindrical heat-fusible adhesive members provided 
on opposite ends of said hollow protection pipe; 
and 

a heat-shrinkage tube positioned around said cylindri 
cal heat-fusible adhesive and hollow protection 
pipe; such that a fusing portion of said coupler is 
disposed centrally in the axial direction of said 
protection pipe; and 

- heating said reinforcing member with inserted cou 
pler such that the heat-fusible adhesive is adhered 
and the heat-shrinkage tube is shrunk. ‘ 
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